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Abnormal Aminopyrine Metabolism
in Patients With Chronic Hepatitis
GERSHON W. HEPNER, MD; EDWARD PIKEN, MD, and
JUAN LECHAGO, MD, PhD, Torrance, California

Aminopyrine metabolism was studied by the aminopyrine breath test in 21
control subjects, 24 patients with untreated chronic active hepatitis (CAH),
4 patients with treated CAH and 17 patients with chronic persistent hepatitis
(CPH). Aminopyrine breath tests gave abnormal results in 20 of 24 patients
with untreated CAH. Findings were normal in all patients with treated CAH
or with CPH. This test may be helpful in discriminating between CAH and
other forms of chronic hepatitis.

CHRONIC ACTIVE HEPATITIS has a wide spectrum
of clinical and histological severity.' In many
patients, the course is progressive but may be
affected by drugs such as prednisone or azathio-
prine.2-5 In others, the disease may progress
slowly, if at all. In contrast, persistent hepatitis
nearly always has a benign prognosis and requires
no therapy.6 We have previously reported that
hepatic N-demethylation of aminopyrine labeled
with carbon 14, determined by the aminopyrine
breath test (ABT), iS impaired in most patients with
cirrhosis7'8 or hepatic neoplasm,8 9 and this has
been confirmed by other investigators.10-12 We
therefore carried out a study to determine
whether it could be of any assistance in dis-
criminating between patients with different forms
of chronic hepatitis. Our data suggest that results
of an ABT are always normal in patients with
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persistent hepatitis (CPH) and nearly
abnormal in patients with untreated
active hepatitis (CAH).

Patients and Methods
Patients

The patients in the study included 21 control
subjects without liver disease, 24 patients with
chronic active hepatitis and 17 patients with
chronic persistent hepatitis. In all patients in the
last two groups the diagnoses were made by liver
biopsy carried out within two weeks of the amino-
pyrine breath test. The control subjects included
11 men and 10 women, median age 44, and none
of them had any history of liver disease or had
taken any drugs, including alcohol, for at least
two weeks before the study. Of the controls, six
had rheumatoid arthritis, eight had peptic ulcer
disease, four had hypertension and three had
reflux esophagitis. The patients with CAH included
14 who were positive for hepatitis B surface anti-
gen (HBsAg), all with a previous history of
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intravenous drug abuse, plus two other HBsAg-
negative subjects who had also had a previous

history of drug abuse. The patients with CPH

included eight who were HBsAg-positive, all of
whom had a history of intravenous drug abuse.
As far as could be determined, none of the pa-

tients with liver disease had taken any drugs,
including alcohol, methadone or barbiturates, for
at least two weeks before the aminopyrine breath
test.

Second aminopyrine breath tests were done on

a number of subjects. In four control subjects
with rheumatoid arthritis studies were done twice,
once before starting therapy with prednisone, 20
mg per day, and again after one month of this
therapy. Studies were done twice in four patients
with CAH, once before starting prednisone therapy
and again, 6 to 12 months later, while they were

taking prednisone but were in apparent remission
from their CAH. These four patients all were found
to have cirrhosis in pretreatment liver biopsy
studies; posttreatment liver biopsy studies showed
remission of the disease. To assess the reproduci-
bility of the ABT, tests were done twice in six
patients with untreated CAH at intervals of one

week.
The clinical and biochemical features of the

TABLE 1.-Initial Features in Chronic Active
Liver Disease

CAH CPH

Clinzical featuires
Sex, male ........................ 15 12
Age, year (median) ............... 40 36
Time since diagnosis, months (median) 16 13
Biochiemical featlres
Albumin, grams/dl (median) ....... 3.4 3.8
Bilirubin, mg/dl (median) ......... 2.3 0.9*
Serum aspartate aminotransferase

(SGOT), lU/liter (median) ...... 164.0 178.0
Prothrombin time,

percent normal (median) ........ 92.0 100.0
Gamma globulin, grams/dl (median') 2.2 1.4*

CAH=chronic active hepatitis
CPH=chronic persistent hepatitis

*P<).01.
'Determined in 10 patients with CAH and in 11 patients with

CPH.

patients with CAH and CPH at the time of the study
are illustrated in Table 1. The two groups differed
significantly in only two features, serum bilirubin
and gamma globulin values, both of which were
higher in the patients with CAH than in those
with CPH. Of 21 patients with CAH, 9 had
serum bilirubin values greater than 2.0 mg per dl
in contrast to only 3 of 17 patienlts with CPH.
Gamma globulin values were greater than 1.5
grams per dl in 6 of 10 patients with CAH and
in none of the 11 patients with CPH in whom this
was determined. We excluded from the studies
patients with ascites or encephalopathy because
we felt that in such patients no special studies such
as an aminopyrine breath test are necessary to
determine whether or not the patient has chronic
active liver disease.

Histological Studies

Liver biopsy specimens were stained by con-
ventional techniques and examined by one of us
(J.L.) without reference to the clinical or bio-
chemical status of the patient or the aminopyrine
breath test. The criteria for diagnosing CAH in-
cluded chronic inflammation in portal areas, sig-
nificant piecemeal necrosis, regeneration of hepa-
tocytes and, occasionally, bridging necrosis. In
addition, 10 of 24 patients with CAH had exten-
sive nodular regeneration and fibrosis, such that
cirrhosis was the dominating feature. CPH, on
the other hand, was characterized by absence
of parenchymatous damage and presence of
moderate portal inflammation without piecemeal
necrosis.

Aminopyrine Breath Test

Aminopyrine breath tests were carried out as
previously described. Briefly, this test involves
oral administration of a trace dose (1 to 2 ,uCi)
of aminopyrine labeled with carbon 14 (Amer-
sham, Chicago, Illinois), followed after two hours
by collection of a single sample of breath, 2
mmole of carbon dioxide, in duplicate vials con-
taining 2 mmole ethanolic hyamine with thymol-
phthalein as indicator. The specific activity of
breath carbon dioxide tagged with carbon 14
('4CO2) is determined by counting the ethanolic
hyamine in a liquid scintillation counter after
addition of a liquid scintillation cocktail. Output
of breath 14CO2 in two hours is determined by
multiplying mean 14CO. specific activity by the
endogenous output of carbon dioxide (mmoles
per kg of body weight per hour). The data are
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then expressed as the percentage of administered
carbon 14 excreted in breath 14CO0 in two hours
(ABT). In previous studies, we have shown that
the ABT correlates with the metabolic clearance
rate of aminopyrine in control subjects7 5 and
in patients with hepatocellular disease,7'4 hepatic
neoplasm,8'9 cholestasis'6 or congestive cardiac
failure.17 To minimize variability of data due to
variability of endogenous carbon dioxide out-
put,18'9 all subjects were studied while nonam-
bulant and fasting.

Serum Biochemistry
Determinations of serum albumin, bilirubin,

aspartate aminotransferase (SGOT) and alanine
aminotransferase (SGPT) were carried out by an
automated method using the Vickers M-300.
Gamma globulin values were found by cellulose
acetate electrophoresis. Prothrombin time was
determined using an automatic method using the
Electra 600.
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Statistics

Comparisons between controls and patients
with liver disease were made by analysis of vari-
ance. Comparisons between patient groups were
made using Student's t test. Where appropriate,
a paired t test was done.

Results

The ABT in the patients studied is shown in
Figure 1. It was 6.3 ± 1.09 percent (mean ± SD) in
the control subjects, similar to values in control
subjects obtained in our previous studies. 1-8"0-'2
In the patients with CAH, the ABT was 3.0± 1.8
percent, significantly lower than in the control
subjects (P<0.001). In the patients with CPH
the ABT was 6.0±1.5 percent, similar to that in
the controls (P>0.1). The ART in the patients
with CAH was not significantly different in patients
with CAH having cirrhosis (2.6 ± 1.6 percent)
and those without cirrhosis (3.1 ±2.0 percent)
(P>0.1 ) and not significantly different in the
HBsAg-positive patients (3.3 ±2.4 percent) and
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Figure 1.-Results of aminopyrine breath tests in the
patients studied.
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Figure 2.-Results of aminopyrine breath tests in pa-
tients with chronic liver disease before and after treat-
ment with prednisone.
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the HBsAg-negative patients (3.4±2.1 percent)
(P>0.1).

In all four patients with CAH studied twice,
before and after prednisone therapy, the ABT
results returned to normal after therapy (Figure
2). In the six patients with untreated CAH studied
twice, at intervals of three to seven days, the ABT
results did not change significantly (first ABT
3.5±2.0 percent; second ABT 3.7±2.1 percent,
P>0.1). The ABT did not change significantly in
the four patients with rheumatoid arthritis studied
before therapy with prednisone (6.2 ± 1.3 per-
cent) and one month after starting therapy (6.5 ±
1.6 percent) (P>0.1).

Discussion
The ABT findings were normal in our study in

all patients with CPH. In contrast, they were ab-
normal in 20 of 24 patients with CAH. Thus, the
data suggest that the ABT may be helpful in
evaluating patients with chronic hepatitis. An
abnormal ABT result was never found in cases of
CPH, and hence in patients with chronic hepatitis
it would strongly suggest CAH.

The reason for the abnormal ABT finding in
patients with CAH in contrast to that in patients
with CPH iS unclear. It may have been related to
cirrhosis, which is often undetected by needle
biopsy in these patients even when it is, in fact,
present. It is also possible that there is more
hepatic microsomal damage in CAH patients, even
without cirrhosis, then in patients with CPH, but
such differences have not been observed mor-
phologically. Another possibility is that there is
decreased hepatic aminopyrine uptake in these
patients, possibly related to portal-systemic shunt-
ing.

The improvement of the ABT results in pa-
tients with CAH treated with prednisone supports
the data from other studies that corticosteroids
may be useful in treating this condition. The ulti-
mate verification of this hypothesis will depend
on long-term follow-up studies.

In conclusion, the study indicates that in pa-
tients with chronic hepatitis and an abnormal ABT
finding the diagnosis is extremely likely to be CAH.
The potential usefulness of this observation in
the workup of patients with chronic hepatitis
needs to be evaluated in a prospective study.
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